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Description

[0001] The present invention relates to a group of compounds containing a Chromene core and that have the ability
to inhibit lymphocyte proliferation by blocking the interaction of TCR with Nck, so such compounds are useful for treating
diseases or conditions where such interaction triggers a complication such as transplant rejection reactions, immune or
autoimmune diseases, inflammatory diseases or proliferative diseases.

STATE OF THE ART

[0002] Autoimmune and inflammatory diseases such as asthma, multiple sclerosis, allergies, rheumatoid arthritis,
Crohn’s disease or psoriasis are a diverse group of diseases in which the adaptive immune system, particularly via T
lymphocytes attack the body’s own antigens. It is commonly accepted that T cells are at the center of all immunological
mechanisms. T cells can recognize both foreign and self-antigens and activate the immune response against them. T
cells recognize antigens via the T cell receptor (TCR), responsible for the transmission of signals to the cytoplasm.
Indeed, the fact that the haplotype of the major histocompatibility complex (MHC) is the most important genetic risk
factor to the human autoimmune diseases places T-cells in the center of all immunopathological events.

[0003] The T cell recognizes the antigen peptide associated with MHC (pMHC) via the T cell antigen receptor (TCR)
and is able to translate the small differences in the chemical composition of the pMHC into different quantitative and
qualitative results. While a variety of control mechanisms to prevent activation of T cells bearing TCRs with significant
affinity for MHC loaded with self-peptides exists, including suppression of potentially auto-reactive T cells during matu-
ration in the thymus, these mechanisms are somewhat insufficient in patients that develop autoimmune diseases and
auto-reactive T cells are activated and expand, overcoming homeostatic controls.

[0004] Upon stimulation, the TCR is activated and undergoes a conformational change that results in the recruitment
of different proteins forming the "TCR signalosome" responsible for signal transduction and cell activation. This complex
includes the cytosolic protein Nck that binds to a PRS motif (proline-rich sequence) present in the CD3¢ subunit of the
T cell receptor.

[0005] As aresult, the TCR conformational change stabilizes and the activation signal is efficiently transmitted.
[0006] Current therapies for immune diseases appear as immunosuppressive strategies rather than tolerogenic/im-
munomodulatory approaches. Azathioprine, methotrexate, mycophenolate and cladribine are cytostatic. Other therapies
force the depletion of T cells (Alemtuzumab, anti-CD52) or their retention in lymph nodes (Fingolimod). Alternatively,
indirect modulation of the immune system is also being used as a powerful strategy (BG-12). Therefore, despite the
central role of TCR signal for activating T cells in autoimmune diseases, recent efforts to modulate activation of the T
cells are focused in modulating co-stimulatory signals, cytokine receptors, etc. with the consequent lack of specificity
and a large number of associated side effects.

[0007] In order to develop a specific immunomodulatory therapy, many efforts have been focused on characterizing
the role of Nck in T cell activation by means of many different research groups. Nck has been attributed an important
role in the function of mature T cells through studies in knock-out mice lacking Nck1 in all tissues and lacking Nck2
conditionally only on T cells. In these models, the number of peripheral T cells expressing a TCR with low avidity for self
antigens fell sharply, and a general deterioration in the activation of T cells by stimulation with weak antigens was
observed. Moreover, the importance of Nck was also addressed by generating bone marrow chimeras showing that the
PRS motive (Nck binding site in the TCR) is important for the activation of mature T cells by weak agonists but not strong
ones. Similarly, mutation of the PRS sequence altered the ability of mice to activate an adaptive immune response in
vivo. Furthermore, an inhibitor peptide with high affinity for the SH3.1 domain of Nck alters the assembly of the TCR
signalosome, suggesting that the recruitment of Nck is a critical early step in TCR signalling, which represents a target
for the modulation of the immune response.

[0008] ThedocumentW0O2010/064707 describes a series of compounds derived from 2H-chromene for the prevention
or treatment of an disease induced by an undesired lymphocytes infiltration mediated by the sphingosine-1-phosphate
receptor (S1P1).

[0009] The document WO2012/042078 also describes chromene derivatives with inhibitory capacity of the TCR-Nck
interactionin T cells and their use for the treatment of autoimmune diseases, inflammatory diseases or transplant rejection.
[0010] It would therefore be desirable to provide novel compounds which are capable of inhibiting TCR-Nck interaction
in T lymphocytes, and that are a good drug candidate. The compounds should exhibit good activity on in vivo pharma-
cological trial, good oral absorption when administered orally as well as being metabolically stable and having a favourable
pharmacokinetic profile. Moreover, compounds should not be toxic and present minimal side effects.

DESCRIPTION OF THE INVENTION

[0011] The compounds described below have a high ability to inhibit the interaction between TCR-Nck, so they are
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useful for treating diseases or disorders in which a hyperproliferation of T lymphocytes occurs. Moreover, the compounds
of the present invention present better bioavailability than structurally similar known compounds and with the same
capacity of inhibition of TCR-Nck, which is a distinct advantage of the compounds of the invention in its use as drugs.
[0012] The first aspect of the present invention relates to a compound of formula (I) or a

Rq

O
)
or a pharmaceutical acceptable salt, isomer or solvate thereof wherein:

R, is selected from hydrogen, substituted or not substituted C4-Cg alkyl, substituted or not substituted C5-Cgq cy-
cloalkyl, substituted or not substituted aryl or substituted or not substituted heteroaryl, -CORg, -C(O)ORs,
-C(O)NR;Rg, -CNR5;

R, and Rj are independently selected from hydrogen, substituted or not substituted C4-Cg alkyl, substituted or not
substituted C5-Cg cycloalkyl, substituted or not substituted aryl, substituted or not substituted heteroaryl, -COR5,
-C(O)OR5, -C(O)NR;Rg, -CNR7, -OR7,-NR;Rg and -NR;C(O)Rg;

or R, and Rj form, together with the nitrogen atom they are bound to, a substituted or not substituted heterocycle;
R, is halogen;

Rs, Rg, R; and Rg are independently selected from hydrogen, C4-C, alkyl, C5-Cg cycloalkyl, aryl, heteroaryl and
halogen.

with the condition that the compound of formula (1) is not 1-((4-(4-fluorophenyl)-6-methoxy-2H-chromene-3-yl)methyl)pyr-
rolidine.

[0013] The term "alkyl" refers, in the present invention, to radicals of hydrocarbonated chains, linear or branched,
having 1 to 6 carbon atoms, and preferably 1 to 4, and bound to the rest of the molecule by a single bond, for example,
methyl, ethyl, n-propyl, i-propyl, n-butyl, tert-butyl, sec-butyl, n-pentyl, n-hexyl, etc. The alkyl groups may be optionally
substituted by one or more substituents such as halogen, hydroxyl, alkoxyl, carboxyl, carbonyl, cyano, acyl, alkoxycar-
bonyl, amino, nitro, mercapto and alkylthio.

[0014] Theterm "cycloalkyl" refers, in the presentinvention, to a stable 3 to 6-membered monocyclic radical, preferably
3-membered, saturated or partially unsaturated, and which consists only of carbon and hydrogen atoms, such as cyclo-
propyl, cyclopentyl, cyclohexyl and which may optionally be substituted by one or more groups such as alkyl, halogen,
hydroxyl, alkoxyl, carboxyl, cyano, carbonyl, acyl, alkoxycarbonyl, amino, nitro, mercapto and alkylthio.

[0015] The term "aryl" refers, in the present invention, to an aromatic carbocyclic chain having 6 to 18 carbon atoms,
preferably 6 to 14 carbon atoms and more preferably 6 to 8, and may be made of a single or multiple rings , in the latter
case with separated and/or fused rings. Nonlimiting examples of the aryl group are phenyl, naphthyl, indenyl, etc.
Preferably the aryl group is a phenyl or naphthyl. The aryl groups may be optionally substituted by one or more 5
substituents such as alkyl, halogen, hydroxyl, alkoxyl, carboxyl, carbonyl, cyano, acyl, alkoxycarbonyl, amino, nitro,
mercapto and alkylthio.

[0016] The term "heteroaryl" refers to an aryl group containing at least one heteroatom selected from the following
group: nitrogen, oxygen or sulfur.

[0017] The term "heterocycle" refers, in the present invention, to a stable monocyclic or bicyclic radical of 3 to 15
members that is unsaturated, saturated or partially saturated, and which consists of carbon atoms and at least one
heteroatom selected from the following group: nitrogen, oxygen or sulfur. Preferably, it has 4 to 8 members with one or
more heteroatoms, more preferably from 5 to 6 members with one or more heteroatoms. Examples of heteroaryl may
be, not limited to: azepines, indoles, imidazoles, isothiazoles, thiadiazoles, furan, tetrahydrofuran, benzimidazole, ben-
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zothiazole, piperidine, pyrrolidine, piperazine, purine, quinoline. Preferably, the heterocyclic group is pyrrolidine or pip-
erazine. The heterocycle groups may be optionally substituted in any of their positions by one or more substituents such
as alkyl, halogen, hydroxyl, alkoxyl, carboxyl, carbonyl, cyano, acyl, alkoxycarbonyl, amino, nitro, mercapto and alkylthio.
[0018] "Halogen" refers to fluorine, chlorine, bromine or iodine.

[0019] In a preferred embodiment, R, is a substituted or not substituted C4-C, alkyl. In a more preferred embodiment,
R, is-CHa.

[0020] In another more preferred embodiment, R, is a C4-C, alkyl substituted by a C5-Cg cycloalkyl. In an even more
preferred embodiment, R is a -CH,-cyclopropyl group.

[0021] In another preferred embodiment, R, is a C4-C,4 alkyl substituted by at least one fluorine. In a more preferred
embodiment R, is selected from the -CHF, or -CF5 groups.

[0022] In another preferred embodiment, R, is hydrogen.

[0023] In another preferred embodiment, R, is H.

[0024] In another preferred embodiment, R is a substituted or not substituted C4-C, alkyl. In a more preferred em-
bodiment, R5 is a -CH,CH3 group.

[0025] In another more preferred embodiment, Rj is a C4-C, alkyl substituted by a group - NR'R", wherein R’ and R"
are independently selected from H or C4-C4 alkyl. In a more preferred embodiment, R is the -CH»-CH,-N(CH3), group.
[0026] In another preferred embodiment, R, and R; form a substituted or not substituted saturated 5-membered
heterocyclic.

[0027] In another preferred embodiment, R, and R5 form a saturated 6-membered heterocycle optionally substituted.
[0028] In a more preferred embodiment, the saturated heterocycle is substituted by a C4-C, alkyl in at least one of its
positions.

[0029] Inanother more preferred embodiment, the saturated 6-membered heterocycle containinginserted an additional
N or O atom. In an even more prefered embodiment, the N is substitued by a C4-C, alkyl.

[0030] In another preferred embodiment, R, is a saturated 6-membered heterocycle containing inserted an additionaly
N atom unsubstituted or substituted by a C4-C,4 alkyl.

[0031] In another preferred embodiment, R, is fluorine.

[0032] In a preferred embodiment, the compound of formula (1) is selected from the following list:

- 4-(4-fluorophenyl)-3-(pyrrolidin-1-ylmethyl)-2H-chromen-6-ol (AX-01),

- 1-((6-(difluoromethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)rriethyl)pyrrolidine (AX-02)

- 1-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)pyrrolidine (AX-03)

- 1-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)pyrrolidine (AX-04)

- 1-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-4-methylpiperazine (AX-9)

- N'-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-N2 N2-dimethylethane-1,2-diamine (AX-10)

- 4-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)morpholine (AX-11)

- N-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-ethanamine(AX-12)

- 1-((6-(difluoromethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-4-methylpiperazine (AX-17)

- N'-((6-(difluoromethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-N2,N2-dimethylethane-1,2-diamine (AX-18)

- N'-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)-N2,N2-dimethylethane-1,2-diamine (AX-26)

- 4-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)morpholine (AX-27)

- N-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)ethanamine (AX-28)

- 1-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-4-methylpiperazine (AX-33)

- N'-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-N2,N2-dimethylethane-1,2-diamine (AX-
34)

- 4-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)morpholine (AX-35)

- N-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)ethanamine (AX-36)

[0033] In another preferred embodiment, the compound of formula (1) is selected from the following list:

- 1-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-4-methylpiperazine (AX-9)

- N'-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-N2,N2-dimethylethane-1,2-diamine (AX-10)
- 1-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-4-methylpiperazine (AX-33)

- 4-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)morpholine (AX-27)

- 4-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)morpholine (AX-35)

- N-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)ethanamine (AX-36)

[0034] Another aspect of the invention relates to the use of the compound of formula (I) as described above for the
manufacture of a medicament.
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[0035] Another aspect of the invention relates to the use of the compound of formula (I) as described above for the
manufacture of a medicament for treating diseases or disorders mediated by TCR-Nck interaction in T lymphocytes.
[0036] Throughout this description, the terms "treatment" of a disease, "treat" a disease or other grammatically related
expressions refer to a curative treatment as well as a palliative treatment or prophylactic treatment of such disease.
[0037] In a preferred embodiment, the disease or disorder mediated by the TCR-Nck interaction in T lymphocytes is
selected among transplant rejection, immune, autoimmune and inflammatory diseases, neurodegenerative diseases,
hematological diseases and proliferative diseases.

[0038] Inamore preferred embodiment, the disease or disorder mediated by the TCR-Nck interaction in T lymphocytes
is selected from transplant rejection, rheumatoid arthritis, psoriatic arthritis, psoriasis, Type | diabetes, complications
asociated with diabetes, multiple sclerosis, systemic lupus erythematosus, atopic dermatitis, mast cell-mediated allergic
reactions, leukemias, lymphomas and thromboembolic and allergic complications associated with leukemias and lym-
phomas.

[0039] Another aspect of the invention refers to a compound of formula (1) for its use in the treatment of diseases or
disorders mediated by the TCR-Nck interaction in T lymphocytes.

[0040] Another aspect of the invention relates to a pharmaceutical composition comprising a compound of formula (1)
as described above and one or more pharmaceutically acceptable excipients.

[0041] The compounds described in the present invention, its pharmaceutically acceptable salts and/or solvates like
the pharmaceutical compositions that contain them can be used together with other additional drugs to provide a com-
bination therapy. Said additional drugs can be part of the same pharmaceutical composition or, alternatively, can be
provided in form of a separate composition for its simultaneous administration or not to the pharmaceutical composition
comprising a compound of formula (l), or an isomer, solvate or a salt pharmaceutically acceptable thereof.

[0042] Unless otherwise indicated, the compounds of the invention also include compounds which differ only in the
presence of one or more isotopically enriched atoms. For example, compounds having said structure, except for the
replacement of a hydrogen by a deuterium or tritium, or the replacement of a carbon by a 13C or 14C-enriched carbon
or a 15N-enriched nitrogen, are within the scope of this invention.

[0043] The compounds of formula (l) for therapeutic use are prepared in solid form or aqueous suspension, in a
pharmaceutically acceptable diluent. These preparations may be administered by any suitable route of administration,
for which said preparation will be formulated in the pharmaceutically adequate method for the chosen route of admin-
istration. In a particular embodiment, administration of the compound of formula () provided by this invention is carried
out by oral, topical, rectal or parenteral (including subcutaneous, intraperitoneal, intradermal, intramuscular, intravenous,
etc.) route. A review of the different pharmaceutical forms of administering medicaments and of excipients necessary
for obtaining them can be found, for example, in the "Treaty of Galenic Pharmacy" C. Fauli i Trillo, 1993 Luzan 5, SA
Ediciones, Madrid, or in other common or similar to the Spanish, European or American Pharmacopoeias.

[0044] For its application in therapy, the compounds of formula (l), their isomers, salts or solvates, will be found,
preferably, to be in a acceptable or substantially pure pharmaceutical form, i.e., having a pharmaceutically acceptable
level of purity excluding pharmaceutical additives that are normal such as diluents and carriers, and not including material
considered toxic at levels of normal dosage. The purity levels for the active substance are preferably above 50%, more
preferably above 70%, more preferably greater than 90%. In a preferred embodiment, they are above 95% of the
compound of formula (1), or of its isomers, salts or solvates.

[0045] The compounds of the invention may be in crystalline form as free compounds or as solvates and it is intended
that both forms are within the scope of the present invention. Here, the term "solvate" as used herein, includes both
pharmaceutically acceptable solvates, i.e. solvates if the compound of formula (1) which can be used in the manufacture
of a medicament, as pharmaceutically unacceptable solvates, which may be useful in the preparation of salts or solvates
that are pharmaceutically acceptable. The nature of the pharmaceutically acceptable solvate is not critical provided that
it is pharmaceutically acceptable. In a particular embodiment, the solvate is a hydrate. The solvates may be obtained
by conventional methods of solvation well known by technicians of the subject.

[0046] The compounds of the present invention represented by formula (1), and specifically, the specific compounds
belonging to this general formula described previously may include isomers, depending on the presence of multiple
bonds (e.g. Z, E), including optical isomers or enantiomers, depending on the presence of chiral centers. The isomers,
enantiomers or individual diastereoisomers and mixtures thereof fall within the scope of the present invention. The
individual enantiomers or diastereoisomers, like their mixtures, may be separated by conventional techniques.

[0047] Another aspect of the invention is a method of treating diseases or disorders mediated by the TCR-Nck inter-
action in T cells which comprises administering a therapeutically effective amount of a compound of formula (1) to a
patient in need thereof.

[0048] As used herein, the term "therapeutically effective amount" refers to the amount of active compound suficient
to produce the desired effect in which the symptoms of the disease are attenuated. The dose should not be used in
amounts that cause unwanted side effects, in which clinical assessment makes them adverse and them therapeutically
untreatable. Generally the dosage will vary with the age, condition, sex and extent of disease in the patient as well as
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the route and frequency of administration and will be determined in each case.
[0049] Another aspect of the invention relates to a process of obtaining a compound of formula (l) as described above

comprising the following steps:

a) reacting a compound of formula (Il) with a compound of formula (lll) and a compound of formula (IV)

Ry

CHO

R4X NHR;R3

a (1 (V)

where R4, Ry, R3 and R4 have the same meaning as in claim 1 and
b) transforming, in one or more steps, a compound of formula (Il) to another of formula (I)

[0050] Throughout the description and claims the word "comprise" and its variants are not intended to exclude other
technical features, additives, components or steps. To experts of the subject, other objects, advantages and features
of the invention will become apparent in part from the descrption and practice of the invention. The following examples
and figures are provided by way of illustration, and are not intended to be limiting of the present invention.

BRIEF DESCRIPTION OF THE FIGURES

[0051]

FIG. 1. Represents the ability of inhibiting the proliferation of T lymphocytes for each of the tested compounds of
the invention.

FIG. 2. Represents an estimation of the level of neuronal damage during the study among the subjects receiving
placebo and those receiving the compound AX-104.

FIG. 3. Represents weitgh pogression during the study among the subjects receiving placebo and those receiving
the compound AX-104.

EXAMPLES

[0052] The invention will be illustrated by tests performed by the inventors, which shows the effectiveness of the
compounds of the invention.

Example 1: Synthesis of the compounds of the invention

Synthesis scheme of AX-101

[0053]
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BBry/ DCM

Step 1

AX-24, HCI AX-101
Free base

[0054] Synthesis of AX-101 (free base): To a solution of AX-24.HCI (1g, 1 eq.) in dry DCM (10 ml), BBr; (0.79g, 1.2
eq.) was added drop by drop at -78°C and stirred at RT overnight. The reaction was monitored by TLC. After completion,
the reaction mixture was poured into a cold solution of saturated sodium bicarbonate and extracted with DCM (2 x 20
ml). The combined organic layer was washed with water (20 ml), saline solution (10 ml) and dried over Na,SO,. Purification
of the crude product by column chromatography (100% ethyl acetate) yielded 0.5 g of the desired product (light brown
solid) with a purity of 97.8% by HPLC. TH NMR (400 MHz, DMSO-d®): § 8.80 (s,1H), 7.31-7.27 (m,2H), 7.20-7.17 (m,2H),
6.68-6.66 (d,2H), 6.51-6.28, (dd,1 H), 5.93 (s,1 H), 4.73 (s,1 H), 2.96 (s,2H), 2.29 (b,4H), 1.61 (b,4H). Theoretic MS for
CyoHooFNO,: 325.4; M*+ 1 found: 326.1.

Synthesis scheme of AX-104

[0055]

AX-101
Free base

[0056] Synthesis of AX-104: To the mixture of AX-101 (0.7g, 1 eq.), K,CO3 (1g, 3 eq.), cyclopropyl methyl bromide
(1.16g, 4 eq.) in DMF (10 ml) and acetone (20 ml), and tetramethylammonium bromide (0.1 g, catalytic) were added.
The resulting reaction mixture was heated at 80°C overnight. The reaction was controlled by TLC. After completion, the
reaction mixture was poured into cold water (40ml) and extracted with ethyl acetate (320 ml). The combined organic
layer was washed with water (2x15 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of
the crude product by column chromatography (20% ethyl acetate in hexane) yielded 0.1 g of the desired product with a
purity of 96% by HPLC. '"H NMR (400 MHz, DMSO-d®): § 7.31-7.27 (m,2H), 7.21-7.19 (m,2H), 6.78-6.76 (d,2H), 6.70-6.67
(dd,1H), 5.97-5.96 (d,1H), 3.58-3.56 (d,2H), 2.97 (s,2H), 2.3 (b,4H), 1.61 (b,4H), 1.8-1.2 (m,4H), 0.49-0.44 (m,2H),
0.21-0.18 (m,2H). Theoretic MS for C,4H,6FNO,: 379.5, M*+ found 1, 380.1.

Synthesis scheme for AX-133 to AX-136

[0057]
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Step 4 - Step 5
HN"\ A/ ,
ToMene

Step 6,
K2COy KLOy o
I A~ NHy

Stepg F

Step 7

NS

AX-135

[0058] Synthesis of Compound B: To a solution of compound A (10g, 1 eq.) in dry DCM (150 ml), BBr5 (11.4g. 1.3
eq.) was added drop by drop at 0°C and stirred at RT overnight. The reaction was controlled by TLC. After completion,
the reaction mixture was poured into cold water and extracted with DCM (2x150 ml). The combined organic layer was
washed with water (2X70 ml), saline solution (20 ml) and dried over Na,SO,. Purification of the crude product by column
chromatography (40% ethyl acetate in hexane) yielded 4.7 g of the desired product. Theoretic MS for CgH,4FO5:324.12,
M*+ 1 found, 325.2

[0059] Synthesis of Compound C: To the mixture of Compound B (5.5 g, 1 eq), K,CO3 (11.2 g4 eq.), cyclopropylmethyl
bromide (5.5 g, 2 eq.) in DMF (50 ml), and tetramethylammonium bromide (0.1 g, catalytic) was added. The resulting
reaction mixture was heated at 75°C overnight. The reaction was controlled by TLC. After completion the mixture was
poured into cold water (100 ml) and extracted with ethyl acetate (3 X 70 ml). The combined organic layer was washed
with water (2 X 40 ml), saline solution (20 ml) and dried over anhydrous sodium sulfate. Purification of the crude product
by column chromatography (10% ethyl acetate in hexane) yielded 1.7 g of the desired product. Theoretic MS for
CyoH¢7FO3: 324.12, M*+ 1 found, 325.2

[0060] Synthesis of Compound D: To the mixture of Compound C (3 g, 1 eq), sodium borohydride (0.17 g, 0.5 eq.)
was added dropwise in toluene (20 ml), methanol (2 ml) to RT and stirred at this temperature for 2 h. The reaction was
monitored by TLC. After completion, the mixture was poured into cold water (100 ml) and extracted with ethyl acetate
(2% 30 ml). The combined organic layer was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous
sodium sulfate. Evaporation of the organic layer under reduced pressure yielded 2.7 g of the desired product. This
material was taken directly to the next step without purification and analysis.

[0061] Synthesis of Compound E: To a mixture of Compound D (3.5 g, 1 eq), sodium borohydride was added dropwise
in toluene (30 ml), thionyl chloride (1.78g, 1.4 eq) at 0°C and stirred at RT for 2 h. The reaction was monitored by TLC.
After completion, the mixture was poured into iced water (25 ml) and extracted with ethyl acetate (2x25 ml). The combined
organic layer was washed with water (30 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Evaporation
of the organic layer under reduced pressure (vacuum evaporation) yielded 3.4 g of raw product. This material was taken
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directly to the next step without purification and analysis.

[0062] Synthesis of AX-133: Mixture of Compound E (0.3g, 1 eq), K,CO5 (0.36g of 3 eq), N-methyl piperazine (0.13g,
1.5 eq) in diisopropyl ether (15 ml) was was stirred at RT overnight. The reaction was monitored by TLC. After completion,
the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (230 ml). The combined organic layer
was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude
product by column chromatography (10% methanol in DCM) yielded 40 mg of the desired product with a purity of 92.9%
by HPLC. "H NMR (400 MHz, CDCly): § 7.11-7.2 (m,4H), 6.78-6.75 (d,1H), 6.65-6.63 (dd,1H), 6.15-6.14 (d,1H), 4.78
(s,2H ), 3.57-3.55 (d,2H), 2.97 (s,2H), 2.52 (b,8H), 1.23 (s,3H), 1.14-1.8 (m,1H), 0.56-0.52 (m,2H), 0.24-0.020 (m,2H).
Theoretic MS for Cy5HygFN,O5: 408.51, M*+1 found 409.2

[0063] Synthesis of AX-134: Mixture of Compound E (0.3g, 1 eq.), K,CO3 (0.55g 5 eq.), N,N-dimethylethylenediamine
(0.28 g, 4 eq.) in diisopropyl ether (15 mL) was refluxed for 2 h. The reaction was monitored by TLC. After completion,
the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (230 ml). The combined organic layer
was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate.

[0064] Purification of the crude product by column chromatography (12% methanol in DCM) yielded 80 mg of the
desired product with a purity of 93.2% by HPLC. 'H NMR (CDClj): § 7.16-7.8 (m,4H), 6.80-6.77 (d, 1H), 6.68-6.63
(dd,1H), 6.18-6.17 (d,1H), 4.85 (s,2H), 3.60-3.58 (d,2H), 3.19 (s,2H), 2.55-2.52 (t,2H), 2.34-2.31 (t,2H), 2.18 (b,5H),
1.14-1.12 (m,1H), 0.57-0.55 (m,2H), 0.25-0.24 (m,2H). Theoretic MS for C,,H,qFN,0,: 396.5, M*+ 1 found, 397.2
[0065] Synthesis of AX-135: Mixture of Compound E (0.2g, 1 eq), K,CO4 (0.24g of 3 eq), morpholine (0.1g, 2 eq) in
diisopropyl ether (15 ml) was refluxed for 2h. The reaction was monitored by TLC. After completion, the mixture was
poured into cold water (20 ml) and extracted with ethyl acetate (220 ml). The combined organic layer was washed
with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude product by
column chromatography (30% ethyl acetate in hexane) yielded 45 mg of the desired product with a purity of 95.8% by
HPLC. "HNMR (DMSO-d®): § 7.37-7.26 (t,2H), 7.21-7.16 (m,2H), 6.78-6.76 (d,1 H), 6.71-6.68 (dd,1 H), 5.97-5.96 (d,1H ),
4.75 (s,2H), 3.58-3.56 (d,2H), 3.52-3.50 (m,2H), 2.87 (s,2H), 2.21 (b,4H), 1.8-1.3 (m,1 H), from 0.49 to 0.44 (m,2H),
0.21to 0.17 (m,2H). Theoretic MS for Co4H,FNO4: 395.47, M*+ 1 found, 396.1

[0066] Synthesis of AX-136: Mixture of Compound E (0.3g, 1 eq), K,CO5 (0.36g of 3 eq), ethylamine hydrochloride
(0.22g, 3 eq) in DMF (10 ml) was stirred at RT overnight. The reaction was monitored by TLC. After completion, the
mixture was poured into cold water (20 ml) and extracted with ethyl acetate (320 ml). The combined organic layer was
washed with water (215 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude
product by column chromatography (5% methanol in DCM) yielded 50 mg of the desired product with a purity of 92.2%
by HPLC. 'H NMR (CDCls): § 7.16-7.9 (m,4H), 6.80-6.78 (d,1H), 6.68-6 63 (dd,1H), 6.19-6.17 (s,1H), 4.83 (s,2H),
3.60-3.58 (d,2H), 3.2 (s,2H), 2.54-2.49 (q,2H), 1.16-1.12 (m,1H), 1.02-0.98 (1,3H), 0.59 to 0.54 (m,2H), 0.27-0.23 (m,2H).
Theoretic MS for Co4HoFNO3: 353.43; M-44.3 found, 309.1 (Ethyl amine group cleaves mass).

Synthesis scheme for AX-102, AX-117 and AX-118

[0067]
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[0068] Synthesis of Compound B: A mixture of Compound A (3g, 1 eq), K,CO5 (3.06g, 2 eq), ethyl chlorodifluoroacetate
(2.2g, 1.3 eq) in DMF (20 ml), was heated at 75°C overnight. The reaction was monitored by TLC. After completion, the
mixture was poured into cold water (50 ml) and extracted with ethyl acetate (350 ml). The combined organic layer was
washed with water (230 ml), saline solution (20 ml) and dried over anhydrous sodium sulfate. Purification of the crude
product by column chromatography (10% ethyl acetate in hexane) yielded 1 g of the desired product. TH NMR (DMSO-
db) Theoretical MS for C47H4,F3NO5: 320.26; M*+ 1 found, 321.1

[0069] Synthesis of Compound C: To the mixture of Compound B (1g, 1 eq), sodium borohydride (0.05g, 0.5 eq) in
toluene (10 ml) and methanol (2 ml) was added dropwise at RT and stirred at this temperature for 2h. The reaction was
monitored by TLC. After completion, the mixture was poured into cold water (30 ml) and extracted with ethyl acetate
(2% 30 ml). The combined organic layer was washed with water (15 ml), saline solution (10 ml) and dried over anhydrous
sodium sulfate. Evaporation of the organic layer under reduced pressure (vacuum evaporation) yielded 0.9g of the
desired product. This material was taken directly to the next step without purification and analysis.

[0070] Synthesis of Compound D: To a mixture of Compound C (0.9g, 1 eq) in toluene (20 ml), thionyl chloride (0.43g,
1.3 eq) was added drop by drop at 0°C and stirred at RT for 2h. The reaction was monitored by TLC. After completion,
the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2x30 ml). The combined organic layer
was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Evaporation of the
organic layer under reduced pressure (vacuum evaporation) yielded 0.9g of raw product. This material was taken directly
to the next step without purification and analysis.

[0071] Synthesis of AX-102: Mixture of Compound D (0.25g, 1 eq), K,CO5 (0.5 g, 5 eq), and pyrrolidine (0.15 g, 3 eq)
in diisopropyl ether (15 ml) was heated at 60°C for 2h. The reaction was monitored by TLC. After completion the mixture
was poured into cold water (20 ml) and extracted with ethyl acetate (2 X 25 ml). The combined organic layer was washed
with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude product by
column chromatography (40% ethyl acetate in hexane) gave 50mg of the desired product with 94.4% HPLC purity 30.
TH NMR (DMSO0-d®) "H NMR (CDCl3) § 7.12-7.11 (d,4H), 6.88-6.81 (m,2H), 6.47-6.10 (g,1H), 4.9 (s,2H), 3.0 (s,2H),
2.38 (b,2H), 1.70 (b,4H). Theoretic MS for C,4H,,F3NO,: 375.4; M*+ 1 found, 376.1

[0072] Synthesis of AX-117: Mixture of Compound D (0.25g, 1 eq), K,CO3 (0.3g, 3 eq), and N-methyl piperazine
(0.11g, 1.5 eq) in diisopropyl ether (15 ml) was heated at 60°C for 2h. The reaction was monitored by TLC. After
completion, the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2x30 ml). The combined
organic layer was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification
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of the crude product by column chromatography (8% methanol in DCM) yielded 40mg of the desired product with a
purity of 96.3% by HPLC. "H NMR (DMSO-d®) § 7.32-7.30 (b,2H), 7.22 (b,2H), 7.13-6.76 (1 H), 6.98- 9.89 (2H), 6.2 (s,1
H), 4.88 (s,2H), 2.91 (s,3H), 2.67) b, 4H), 2.41 (b,8H). Theoretic MS for C55,Hy3F3N,0,: 404.43; M*+ 1 found, 405.1.
[0073] Synthesis of AX-118.HCI: Mixture of Compound D (0.2g, 1 eq), K,CO5 (0.32g, 4 eq), and N,N-dimethylethyl-
enediamine (0.15 g, 3 eq) in diisopropyl ether (10 mL) was heated at 60°C for 2h. The reaction was monitored by TLC.
After completion, the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2x25 ml). The combined
organic layer was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification
of the crude product by column chromatography (7% methanol in DCM) yielded 50 mg of the desired product with a
purity of 92% by HPLC. The previous product was dissolved in dioxane (4 ml) and 0.5 ml of 4M HCI was added and
stirred at RT. After 2h, the filtration of the resulting solid, washed with 10 ml of n-pentane and vacuum dried, yielded 40
mg of pure product with a purity of 93% by HPLC . TH NMR (DMSO-d®) § 10.7 (b,1 H), 9.76 (b,2H), 7.42-7.34 (m,4H),
7.17-6.98 (m,3H), 6.26 (s,1 H), 5.04 (s,2H), 3.6 (b,2H), 3.3 (b,2H), 2.79 (b,6H). Theoretic MS for C,;H,4CIF3N,0,:
428.88; M*+ 1 found, 393.1 (-HCI).

Synthesis scheme for AX-109 to AX-112
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[0075] Synthesis of Compound B: A mixture of Compound A (3 g, 1 eq) sodium borohydride (0.17 g, 0.5 eq) in toluene
(20 ml), methanol (2 ml) was added dropwise at RT and stirred at this temperature for 2h. The reaction was monitored
by TLC. After completion, the mixture was poured into cold water (100 ml) and extracted with ethyl acetate (230 ml).
The combined organic layer was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium
sulfate. Evaporation of the organic layer under reduced pressure yielded 2.7 g of the desired product. This material was
taken directly to the next step without purification and analysis.

[0076] Synthesis of Compound C: To the mixture of Compound B (3.5 g, 1 eq), in toluene (30 ml), thionyl chloride
(1.78 g, 1.4 eq) was added drop by drop at 0°C and stirred for 2 h at RT 15. The reaction was monitored by TLC. After
completion, the mixture is poured into iced water (25 ml) and extracted with ethyl acetate (2xX25 ml). The combined
organic layer was washed with water (30 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Evaporation
of the organic layer under reduced pressure (vacuum evaporation) yielded 3.4 g of crude product. This material was
taken directly to the next step without purification and analysis.

[0077] Synthesis of AX-109: Mixture of Compound C (0.4 g, 1 eq), K,CO4 (0.5 g, 3 eq), and N-methyl piperazine (0.15
g, 1.2 eq) in ether diisopropyl (4 ml) was stirred at RT for 15h. The reaction was monitored by TLC. Then poured into
cold water (20 ml) and extracted with ethyl acetate (230 ml). The combined organic layer was washed with water (20
ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude product by column chro-
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matography (5% methanol in DCM) yielded 170 mg of the desired product with a purity of 94.5% by HPLC. TH NMR
(CDCls) 8 7.10-7.09 (d,4H), 6.82-6.79 (d,1H), 6.68-6.65 (dd,1H), 6.13 (d,1H), 4.79 (s,2H), 3.61 (s,3H), 2.95 (s,2H),
2.51-2.44 (b,8H), 2.08 (s,2H). Theoretic MS for CooHy5FN,O,: 368.4; M*+ 1 found, 369.2

[0078] Synthesis of AX-110: Mixture of Compound C (0.4 g, 1 eq), K,CO3 (0.5 g 3 eq), and 10 N,N-dimethylethylen-
ediamine (0.13 g, 1.2 eq.) in diisopropyl ether (4 ml) was stirred at RT for 15h. The reaction was monitored by TLC. After
completion the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2x30 ml). The combined
organic layer was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification
of the crude product made by the formation of HCI salt followed by neutralization using saturated sodium bicarbonate
yielded 130 mg of the desired product with a purity of 94% by HPLC. 'H NMR (CDCl;) § 7.17-7.08 (m,4H), 6.82-6.80
(d,1H), 6.67-6.65 (dd,1H), 6.15-6.14 (d,1H), 4.82 (s,2H), 3.62 (s,3H), 3.21 (s,2H), 2.55-2.53 (t,2H), 2.35-2.32 (t,2H), 2.19
(s,6H). Theoretic MS for C,4H,5FN,O,: 356.4; M*+ 1 found, 357.1

[0079] Synthesis of AX-111: Mixture of Compound C (0.4 g, 1 eq), K,CO5 (0.5 g, 3 eq) and morpholine (0.13 g, 1.2
eq) in diisopropyl ether (4 ml) was stirred at RT for 15h. The reaction was monitored by TLC. After completion, the
mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2X30 ml). The combined organic layer was
washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude
product made by crystallization using diethyl ether yielded 160 mg of the desired product with a purity of 96.5% purity
by HPLC. ™H NMR (CDCl;) § 7.12-7.10 (d,4H), 6.82-6.80 (d,1H), 6.68-6.65 (dd,1H), 6.13 (d,1H), 4.82 (s,2H), 3.65-3.63
(m,4H), 3.62 (s,3H), 2.91 (s,2H), 2.31 (b,4H). Theoretic MS for C,,H,,FNO5: 355.4; M*+ 1 found, 356.1.

[0080] Synthesis of AX-112: Mixture of Compound C (0.4 g, 1 eq), K,CO4 (0.5 g, 3 eq), and ethylamine.HCI (0.12 g,
1.2 eq) in diisopropyl ether (4 ml) was stirred at RT for 15h. The reaction was monitored by TLC. After completion the
mixture was poured into cold water (20 ml) and extracted with ethyl acetate (230 ml). The combined organic layer was
washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude
product by column chromatography (6% methanol in DCM) yielded 120 mg of the desired product with a purity of 95.0%
by HPLC. "H NMR (CDCl;) § 7.26-7.09 (m,4H), 6.82-6.80 (d,1 H), 6.68-6.65 (dd,1 H), 6.14 (d,1 H), 4.86 (s,2H), 3.62
(s,3H), 3.25(s,2H), 2.58-2.53 (m,2H), 1.05-1.01 (t,3H). Theoretic MS for C1gH,oFNO,: 313.4; M*+ 1 found, 269.2 (-NHEt)

Synthesis scheme for AX-103 and AX-126 to AX-128
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[0082] Synthesis of Compound B: To mixture of Compound A (3.5 g, 1 eq) in toluene (30 ml), thionyl chloride (1.78
g, 1.4 eq) chloride was added drop by drop at 0°C and stirred at RT for 2h. The reaction was monitored by TLC. After
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completion, the mixture was poured into iced water (25 ml) and extracted with ethyl acetate (225 ml). The combined
organic layer was washed with water (30 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Evaporation
of the organic layer under reduced pressure yielded 2.4 g of crude product. This material was taken directly to the next
step without purification and analysis.

[0083] Synthesis of AX-103.HCI: The mixture of Compound B (0.2 g, 1 eq), K,CO3 (0.2g 3 eq) and pyrrolidine (0.05
g, 1.2 eq) in diisopropyl ether (4 ml) was stirred at RT for 15h. The reaction was monitored by TLC. After completion the
mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2x30 ml). The combined organic layer was
washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. The crude product was
converted into its HCI salt at a scale of 45 mg with a purity of 98.2% by HPLC. 'H NMR (CDCls) § 7.26-7.20 (m,2H),
7.17-7.14 (m,2H), 7.14- 7.06 (d,1H), 6.95-6.93 (d,1H), 6.41-6.40 (d,1H), 5.29 (s,2H), 3.72-3.66 (m,4H). Theoretic MS
for C,1Hy3CIF4N,0,: 429.84; M*+ 1 found 394.1 (-HCI).

[0084] Synthesis of AX-126.HCI: The mixture of Compound B (0.4 g, 1 eq), K,CO4 (0.5 g, 3 eq) and N,N-dimethyleth-
ylenediamine (0.13 g, 1.2 eq.) in diisopropyl ether (4 ml) was stirred at RT for 15h. The reaction was monitored by TLC.
After completion the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2x30 ml). The combined
organic layer was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification
of the crude product made by formation of the HCI salt yielded 60 mg of the desired product with a purity of 93.7% purity
by HPLC. "H NMR (DMSO-d®) § 10.8 (b,1H), 9.70 (b,1H), 7.93-7.92 (b,2H), 7.30-7.24 (m,2H), 7.19-7.11 (m,2H), 7.01-
6.96 (m,2H), 6.87-6.85 (d, 1H), 6.3 (s,1H), 5.0 (s,2H), 3.55 (s,2H), 3.40 (b,2H), 2.78 (b,6H) Theoretic MS for
C,1H,3CIF4N,0O,: 446.87; M*+ 1 found, 411.1 (-HCI).

[0085] Synthesis of AX-127: The mixture of Compound B (0.4 g, 1 eq), K,CO3 (0.5 g, 3 eq) and morpholine (0.13 g,
1.2 eq) in diisopropyl ether (4 ml) was stirred at RT for 15h. The reaction was monitored by TLC. After completion the
mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2x30 ml). The combined organic layer was
washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. It was evaporated under
reduced pressure (vacuum evaporation) to yield 110 mg of the desired product with a purity of 96% by HPLC. 'H NMR
(CDCI5) 6 7.16-7.08 (m,4H), 6.97-6.95 (d,1 H), 6.85-6.83 (d,1 H), 6.40-6.39 (b,1 H), 4.90 (s,2H), 3.66- 3.64 (t,4H), 2.92
(s,2H), 2.31 (b,4H). Theoretic MS for Cy4H9F4NO5: 409.3; M*+ 1 found, 410.1.

[0086] Synthesis of AX-128.HCI: The mixture of Compound B (0.4 g, 1 eq.), K,CO3 (0.5 g, 3 eq) and ethylamine.HCI
(0.12 g, 1.2 eq.) in diisopropyl ether (4 ml) was stirred at RT for 1 h. The reaction was monitored by TLC. After completion,
the mixture was poured into cold water (20 ml) and extracted with ethyl acetate (2 X 30 ml). The combined organic layer
was washed with water (20 ml), saline solution (10 ml) and dried over anhydrous sodium sulfate. Purification of the crude
product made by formation of HCI salt yielded 65 mg of the desired product with a purity of 98.2% by HPLC. 'H NMR
(CDCl3) 6 7.27-7.24 (m,2H), 7.21-7.16 (m,2H), 7.04-7.01 (m,1H), 6.86-6.84 (d,1H), 6.44-6.43 (b,1H), 5.13 (s,2H),
3.58-3.55 (t,2H), 2.91-2.87 (m,2H). Theoretic MS for C9HgCIF4NO,: 405.8; M*+ 1 found, 368.1 (HCI).

Example 2: Inhibition of T cell proliferation induced by TCR stimulation.

[0087] The effect of compounds AX-101, AX-103HCI; AX-104, AX-109, AX-110, AX-111, AX-127, AX-133, AX-135
and AX-136 on the capacity of the TCR to induce T lymphocyte proliferation was assessed in primary T lymphocytes
obtained from blood of healthy human donors (PBMC, peripheral blood mononuclear cells). PBMC of the volunteers
were isolated from venous blood by centrifugation in Ficoll-Paque Plus density gradients. Purified cells (NWT; Nylon
Wood T cells) were cultured in triplicate in 96-well plates (0.5X105/well) in 200 ul of complete medium and stimulated
with OKT3 (10 ug/ml) or with OKT3 (10 ug/ml) plus CD28 in the presence or absence of different concentrations of
compounds 1 and 10 uM. The cultures were incubated for three days and analyzed after addition of 0.5 uCi [3H]TdR/well
for the last 12 h of the culture. The radioactivity incorporated into DNA was determined by liquid scintillation counting.
As cells divide, radioactivity is incorporated into daughter cells which it gives an idea of the degree of cell proliferation.
The inhibition capacity of the tested compounds is shown in Figure 1.

Example 3: Improving the bioavailability of the compound AX-104 after oral administration in rodents

[0088] The pharmacokinetic properties of the compound AX-104 were analyzed in relation to those observed for
compound ECRA-24 (described in WO2012/042078). For this, intravenous administration of the compound (bolus) and
oral gavage of a solution of the compounds was performed seperately in rats (mean = SD; n = 3). As seen in the data
shown in Tables 1 and 2, the total bioavailability of the compound AX-104 after oral administration was 24% compared
to that of 2% of ECRA-24.
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Table 1: Pharmacokinetic parameters means of ECRA-24 in Swiss albino mice.

Route Dose Tmax Cmax AUCIast AUCinf CL Vss T1IZ F
(mg/kg) (h) (ng/mL) (ng.h/mL) (ng.h/mL) (mL/min/kg) | (L/kg) (h) a
1\ 5 NA 1168.89 838.43 840.27 99.17 11.37 3.36 -
PO 50 0.25 171.56 297.03 299.69 NA NA 493 | 4
Table 2: Pharmacokinetic parameters means of AX-104 in Swiss albino mice.
Route Analite Tmax Cmax AUCIast AUCinf CL Vss T1IZ Fb
(Dosis) (h) (ng/mL) (ng.h/mL) (ng.h/mL) (mL/min/kg) | (L/kg) (h)
V(5 AX-04 NA 1281.10 723.92 749.72 111.15 20.64 | 8.45 | NA
mg/kg) ¢
;(;/(:g()) AX-104 0.25 930.20 1759.86 1793.43 NA NA NA 24

Example 4: In vivo test on model of EAE (experimental autoimmune encephalomyelitis).

[0089] The model of chronic EAE was induced in 10 C57BL/6 female mice per treatment group (6-8 weeks old, 20 g
body weight) by subcutaneous injection of a total of 150 pg of peptide MOG (Myelin Oligodendrocyte Glycoprotein;
MOG35-55, Espikem, Germany) emulsified in Freund’s Complete Adjuvant (CFA, Sigma-Aldrich) and supplemented
with 5 mg/ml of Mycobacterium tuberculosis (H37Ra strain of Difco) in both femoral regions. The mice were immediately
injected intraperitoneally with 150 ng of pertussis toxin (Sigma-Aldrich) and once more, 48 h after immunization. The
compound indicated (AX-104) was prepared in a saline buffer and administered orally during the first 10 days starting
on the same day of immunization. Subjects on the placebo group received an equivalent oral dose containing simply
saline buffer. Animals were weighed and clinical signs of the disease were analyzed by an external observer out of the
process by means of visual analysis of the symptoms based on the following scale: 0 = normal; 1 = weak limp tail or
slight limp of hind limbs; 2 = moderate hind limb weakness or mild ataxia; 3 = moderately severe weakness in hind limbs;
4 = severe hindlimb weakness or mild forelimb weakness or moderate ataxia; 5 = paraplegia with nothing more than
moderate forelimb weakness; and 6 = paraplegia with severe forelimb weakness or severe ataxia, moribund condition
or death. Figure 2 shows how the animals receiving compond AX-104 present a reduced score when compared to the
placebo group.

[0090] In parallel, the weight of the animals was also monitored as a measurement indicative of the general welfare
of the animals and evolution of the disease. Figure 3 shows that treated animals present a weight loss significatively
reduced when compare to animals on the placebo group.

[0091] Atthe end of the study, the animals were anesthetized and an intra-cardiac perfusion was performed with 4%
paraformaldehyde in 0.1 M phosphate buffer (pH 7.6). The brain and spinal cords of mice was dissected and fixed.
[0092] Results overall show that compound AX-104 is capable of significatively reducing the impact of the symptoms
associated to the model.

Example 5: In vitro test on blood cells.

[0093] Human peripheral blood mononuclear cells (PBMC) from healthy adult volunteer donors were isolated from
venous blood by centrifugation in Ficoll-Paque Plus density gradients. Purified T cells (NWT-0.5 x 105/ well) are cultured
in triplicate in 96-well plates in 200 ul of complete medium and stimulated with OKT3 (10 ug/ml) or with OKT3 (10 ug/ml)
and CD28 in presence or absence of test compounds at the desired concentrations. The cultures were grown for three
days and a pulse of 0.5 uCi of [3H] TdR/well is administered during the last 12 h of culture. The radioactivity incorporated
in the DNA was assessed by liquid scintillation counting.

Claims

1. Compound of formula (I)
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R4

()

or a pharmaceutically acceptable salt, isomer or solvate thereof wherein:
R, is selected from hydrogen, substituted or not substituted C;-Cg alkyl, substituted or not substituted C5-Cg
cycloalkyl, substituted or not substituted aryl or substituted or not substituted heteroaryl, -COR;, -C(O)ORg,
-C(O)NRgRg, -CNRs;
R, and R are independently selected from hydrogen, substituted or not substituted C4-Cg alkyl, substituted or
not substituted C5-Cg cycloalkyl, substituted or not substituted aryl, substituted or not substituted heteroaryl,
-CORy, -C(O)ORy, -C(O)NR;Rg, -CNR7, -OR;,-NR;Rg and -NR;C(O)Rg;
or Ry, and R; form, together with the nitrogen atom they are bound to, a substituted or not substituted heterocycle;
R, is halogen;
Rs, Rg, R7 and Rg are independently selected from hydrogen, C4-C,4 alkyl, C3-Cg4 cycloalkyl, aryl, heteroaryl
and halogen.

with the condition that the compound of formula (1) is not 1-((4-(4-fluorophenyl)-6-methoxy-2H-chromene-3-yl)me-
thyl)pyrrolidine.

Compound according to claim 1 wherein Ry is a substituted or not substituted C4-C, alkyl.

Compound according to claim 2 wherein R4 is -CHs.

Compound according to claim 2 wherein R, is a C4-C, alkyl substituted by a C5-Cg cycloalkyl.
Compound according to claim 4 wherein R, is a group -CH,-cyclopropyl.

Compound according to claim 2 wherein R4 is a C4-C, alkyl substituted by at least a fluorine
Compound according to claim 6 wherein R, is selected from groups -CHF, or -CF3.

Compound according to claim 1 wherein R is hydrogen.

Compound according to any of claims 1 to 8 wherein R, is H.

Compound according to any of claims 1 to 9 wherein R is a substituted or not substituted C,-C, alkyl.
Compound according to claim 10 wherein Rj is -CH,CH3 group.

Compound according to claim 10 wherein R5 is a C4-C, alkyl group substituted by an - NR’'R" group, whereinR’ and
R" are independently selected from H or C4-C, alkyl.

Compound according to claim 12 wherein Rj is the -CH,-CH,-N(CH3), group.
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Compound according to any of claims 1 to 8 wherein R, and R form a substituted or not substituted saturated 5-
membered heterocyclic.

Compound according to any of claims 1 to 8 wherein R, and R; form a saturated 6-membered heterocycle optionally
substituted.

Compound according to any of claims 14 or 15 wherein the saturated heterocycle is substituted by a C4-C, alkyl in
at least one of its positions.

Compound according to claim 15 wherein the 6-membered saturated heterocycle contains inserted an additional N
or O atom.

Compound according to claim 17 wherein the N is substituted by a C4-C, alkyl.

Compund according to any of claims 1 to 9 wherein R is a saturated 6-membered heterocycle that contains inserted
an additional not substituted N atom or substituted by a C4-C, alkyl.

Compound according to any of claims 1 to 19 wherein R, is fluorine.
Compound of formula (1) according to claim 1 which is selected from the following list:

- 4-(4-fluorophenyl)-3-(pyrrolidin-1-ylmethyl)-2H-chromen-6-ol,

- 1-((6-(difluoromethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)pyrrolidine

- 1-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)pyrrolidine

- 1-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)pyrrolidine

- 1-((4-(4-fluorophenyi)-6-methoxy-2H-chromen-3-yl)methyl)-4-methylpiperazine

- N'-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-N2 N2-dimethylethane-1,2-diamine

- 4-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)morpholine

- N-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-ethanamine

- 1-((6-(difluoromethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-4-methylpiperazine

- N1-((6-(difluoromethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-N2 N2-dimethylethane-1,2-diamine
- N1-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-y 1)methyl)-N2,N2-dimethylethane-1,2-diamine
- 4-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)morpholine

- N-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)ethanamine

- 1-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-4-methylpiperazine

- N'1-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-N2,N2-dimethylethane-1,2-diamine
- 4-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)morpholine

- N-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)ethanamine

Compound of formula (1) according to claim 1 that is selected from the following list:

- 1-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-4-methylpiperazine

- N'-((4-(4-fluorophenyl)-6-methoxy-2H-chromen-3-yl)methyl)-N2 N2-dimethylethane-1,2-diamine
- 1-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)-4-methylpiperazine

- 4-((4-(4-fluorophenyl)-6-(trifluoromethoxy)-2H-chromen-3-yl)methyl)morpholine

- 4-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)morpholine

- N-((6-(cyclopropylmethoxy)-4-(4-fluorophenyl)-2H-chromen-3-yl)methyl)ethanamine

Use of the compound of formula (1) according to any of claims 1 to 22 for the manufacture of a medicament.

Use of the compound of formula (I) according to any of claims 1 to 22 for the manufacture of a medicament for the
treatment of diseases or disorders mediated by the TCR-Nck interaction in T lymphocytes.

Use according to claim 24 wherein the disease or disorder mediated by the TCR-Nck interaction in T lymphocytes
is selected from transplantrejection, immune, autoimmune and inflammatory diseases, neurodegenerative diseases,

hematological diseases and proliferative diseases.

Use according to claim 25 wherein the disease or disorder mediated by the TCR-Nck interaction in T lymphocytes
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EP 3 059 232 A1
is selected from transplant rejection, rheumatoid arthritis, psoriatic arthritis, psoriasis, Type | diabetes, complications
from diabetes, multiple sclerosis, systemic lupus erythematosus, atopic dermatitis, mast cell-mediated allergic re-
actions, leukemias, lymphomas, and thromboembolic and allergic complications associated with leukemias and

lymphomas.

27. A pharmaceutical composition comprising a compound of formula (I) according to any of claims 1 to 22 and one or
more pharmaceutically acceptable excipients.

28. Process for obtaining a compound of formula (I) according to any of claims 1 to 22 comprising the steps of:

a) reacting a compound of formula (II) with a compound of formula (lll) and a compound of formula (V)

Ry
HO CHO
X
R{X NHR3R3
o
(1il) (V)

(m

where R4, Ry, R3 and R4 have the same meaning as in claim 1 and
b) transforming, in one or more steps, a compound of formula (ll) into another of formula (I).
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